A ll the previous papers cited and discussed in this section were seminal in the truest sense of the word: tours de force, opening up entire fields of research. The three discoveries that we cite now, this one (Wei and Moss, and Furuichi et al.) and the next two (Stehelin et al.; Berget et al. and Chow et al., see below), share in addition the attribute of being totally unexpected. The first is the simultaneous discovery by Wei and Moss and by Furuichi et al. that the messenger RNAs (mRNAs) of a DNA virus, vaccinia virus, and of a double-stranded RNA virus, reovirus, possess at their 5' termini the structure m 7 GpppG m pCp-. This structure is novel in three respects: it is a terminal base-methylated nucleotide linked to a ribosemethylated nucleotide through a 5'-5' pyrophosphate bond. This was later found to be a widespread property: although not all mRNAs possess this cap, the vast majority, including cellular mRNAs, do. Further, it was subsequently found that although uncapped mRNAs are not completely inactive, in most cases capping greatly increases the efficiency with which mRNAs are translated. This is another example of a major discovery, affecting every cell, that was made first with viruses, the advantage of viruses being the fact that they possess genomes that are three to four logs smaller than cellular genomes.
A ll the previous papers cited and discussed in this section were seminal in the truest sense of the word: tours de force, opening up entire fields of research. The three discoveries that we cite now, this one (Wei and Moss, and Furuichi et al.) and the next two (Stehelin et al.; Berget et al. and Chow et al., see below) , share in addition the attribute of being totally unexpected. The first is the simultaneous discovery by Wei and Moss and by Furuichi et al. that the messenger RNAs (mRNAs) of a DNA virus, vaccinia virus, and of a double-stranded RNA virus, reovirus, possess at their 5' termini the structure m 7 GpppG m pCp-. This structure is novel in three respects: it is a terminal base-methylated nucleotide linked to a ribosemethylated nucleotide through a 5'-5' pyrophosphate bond. This was later found to be a widespread property: although not all mRNAs possess this cap, the vast majority, including cellular mRNAs, do. Further, it was subsequently found that although uncapped mRNAs are not completely inactive, in most cases capping greatly increases the efficiency with which mRNAs are translated. This is another example of a major discovery, affecting every cell, that was made first with viruses, the advantage of viruses being the fact that they possess genomes that are three to four logs smaller than cellular
